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Abstract 



A preferred embodiment of this invention comprises a conductive lightly donor doped perovskite layer 
(e.g. lightly La doped BST 34), and a high-dielectric-constant material layer (e.g. undoped BST 36) 
overlaying the conductive lightly donor doped perovskite layer. The conductive lightly donor doped 
perovskite layer provides a substantially chemically and structurally stable electrical connection to the 
high-dielectric-constant material layer. A lightly donor doped perovskite generally has much less 
resistance than undoped, acceptor doped, or heavily donor doped HOC materials. The amount of donor 
doping to make the material conductive (or resistive) is normally dependent on the process conditions 
(e.g. temperature, atmosphere, grain size, film thickness and composition). This resistivity may be 
further decreased if the peroyskite is exposed to reducing conditions. The lightly donor doped perovskite 
can be deposited and etched by effectively the same techniques that are developed for the high- 
dielectric-constant material. The same equipment may used to deposit and etch both the perovskite 
electrode and the dielectric. These structures may also be used for multilayer capacitors and other thin- 
film ferroelectric devices such as pyroe lectric materials, non-volatile memories, thin-film piezoelectric 

and thin-film electro-optic oxides. I 
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^t:/"^. -:f:?miSMi8. -^^:?m*U A. 

nsgf© ^ ^Ai6js«n:fcfe©-c&s:^„ 
[0 040] ( 1 5) 1^1 3]ifai£©*fe-r*or. mi 

leF:^-*^ F. CI. V, Nb. Mo. La. Ce, 
Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. E 
r. Ta. W. *5J:(Df-en6©ffi^!>-^*>-e-CltfS3nS 

[0 04 1 ] ( 1 6) 5i'Pm^^n>7^>-!f-?r<'^-r 

( a ) m^micBmm<D^-< -m^mm-r^ c t . 

( b ) f^fiB^M(ce^14©>'^- :? r -Jg©±K:ffiigK 
{i:-5>^>* F-r'•§^^/c5^:S^>^>'^''; -t/AX F P>5^ 
■t7AJl?rJf^fiS;-r-5Ci. ( c) HijfBfiiggftCv>:Sf>?r 

F-:7*$n^:5^^^>®-'^''j -i/AX FP^^^-i/AJlOifC 
?•^>K>'^••;•i;A;^ Fn>5='>t7A^{*g;SrJ|^^-r?.C 
i. fcio* (d) flfrt^9^*>®>'^•';'5Ax FP^g^-i^A 
®±'^M{b5"5'>®^ji^;3;^sc<i:. ^^ts-nm. 

[0 04 2] ( 1 7) 1^1 6]iiB«©:^-c$)or. mi 

FP>5=-'i7Aji*so. i*>6 0. 2^^!^ir^*©pa©?s 
s©9>^>*#^-cc>6:^, 
[0043] (i8)mi 6iitat£©:fra-c*or. m 

fB(S?^(c^>$>* F-7•^^^,/c5=■5^>M>'^'y 'i'AX 
FP>9=-'i7Ajl*i0. 0 1*:>60. 2 9^T-1"^J-^©K 

[0044] ( 1 9) mi 6]iiats©:^ffit?s>-5r. Btr 
IB 9^ i» >K>'-5 'J'i7A;^Fn>g^>5 Agim^Jl*'* F- 1?' 

[0 04 5] (2 0) mi 6Jiie*s©:^-c*or. tu 

fB9^^>K>'-?';'5AX FP^g^-i/ASim^Ji^i. Na. 
Al. Mn. Ca. K. Cr, Mn. Co. Ni. C 
u. Zn. Li. Mg. fc<fcO*^g-n^©Mi?f^*D-tt-C« 

fijss n^>i¥© ^ e jitf ni^ct^i^JFr r -fe rf^t - f - 
[0 04 6] (2 1 ) »i 6^ia4g©:?rffi-cS)-^-c. fr 

fB9'i^>^>'^•'J•i7A;^ Fn>?->?Ai|^ftjl*J. F. C 
1. V. Nb. Mo. La. Ce. Pr. Nd. Sm. 
Ev. Gd. Tb, Dy. Ho. Er, Ta.W, fci 

Df-ene>©ffli5f^*5-jf •c*^^ n-5g¥©^ %*^hm\tn 
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[0 04 7] (.2 2) mi Gm^moyrmv^i^r:. m 
[0 04 8] (2 3) ii>um^mm-ci>-yx -.mm^ 

[0 049] (24) i^^^mm^mmmA. 

tf. ffii^KfCLa^ K-:/$n/cBST3 4) H?ia 

)l=&S^l«iim$tt*4®Jl (^J;t(f. *F-:/C>BST 
3 6) i?:^tf„ ^mtt-C^jSmcK:^--* F-:?"3n 

«mttTjSt^g«: F:^-?: F-y3nfc-<py;^;*7-Y F 
»— ^K:, *F-7\ T^H27'^--F-7\ 4)SI,ittiai 
zgSJC F:f--?: F-:7"3n/i:HDCW*4tJ:b'^-C-r -:.<!: 

•r•^.:fc^^>©F:^-F-t•>^/fi«jl^. :/t3H2;^^ 

^) Cc^Sc^f ^, CCDffiJa^tJ-^n:/;^*^ F^SjuiS 

jgaccF:^-^: F-:7*3*a/c'^;n:/X/7-r htti^KM^ 

[SliOtS*!SlttBJ] ^ 
[01] B aT i O, CDSS3Sm$<t)teSiSS<tfcJ>t-r 

•SLa F:^-- F-f>y©?Si«?:^-ri'5 7, 
[S2] ^4-mWW&±.^mSi&f.c Vi--^ F-:7"3n/c 

'^d:?';^*-^ FTffl'M®?rmfc3>x>-y-?r{'PSi-r 
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* [03 ] ^^f^SKi'NffiigSic Yi--^ F-^$*ifc 
■-ta7'X*-C FT»mS?:«i^/i:3>f=>-y--?:{'PS!i-r 

[04 ] v-f-^ F-^'snirc 

i'N , T Wme t /j: .5. ffirSStC F :^ - F - 3 n/c B 
S T®?ritabfc®|!g«:iS-ro 
10 [05] ^|i«^*:aig_h'^-(g?gak: F :^ - F - ^* ? n/c 
■^U-fXtj^ FTffl'J«S?:^iA/c=J>7">t^-*^'p^•r 

©B S TM^rit«L/fcm*7n-r, 

[0 6 ] ^^mww^±.^mms.^ f:^-* F-r^snfc 

[0 7] {g?jia(CF:^-€: F-:7"3n?c'^n:/;^:t?-i' F 
[0 8] ¥^ftSffi(D«ffi±{CJg^$n/c:ffi^SS«:F:^ 
© 1 -:>©||Jit^!|cD»rM0. 

[0 9 ] *^ftaffi©«®±(c^gfia$n/cfi?SS«: F:f- 
F-:7"Sn/c'^n:/X;<7-^ F *fiix./c=i >7=>-9-- 
©^ij© 1 •^©S|]|i«s|©[Kffi0o 
[010] *^i*»ffi©^ffi±{cj^(!R$tx/cigrilS[(c F 

-©HCOSiJ© 1 -3©||*t^©»fM0. 
30 .[^f^©lttH^] 

3 0 ->y3>i|£ii<$S« 
3 2 S i Jgi^Jl 

3 4 ffiigSfc F:^-5: F-7'3nfc^a:7';^*-Y 

3 6 lgils^^!^*i^©B 

3 8 T i Nifflijm® 

4 0 F - n/ti^ y :3 

4 2 T i N^^*•:/:7 r-® 

44 ii2©s i o, mmm 

40 4 8 r;i'5^>l7A±gpgei^ 

5 0 ^yif7.f-lyv'=7if 
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